(2)H- and (13)C-labelled tracers compared for kinetic studies of ascorbic acid metabolism in man: a factor analytical approach.
A recent report that a (13)C stable isotope method can be used to measure the kinetics of ascorbic acid uptake and distribution in man has raised some interesting questions with regard to the physiological interpretation of the data obtained, in particular the sizes of the ascorbate distribution spaces. In order to prove that this result is not a function of the label used we have compared the behaviour of two different tracers to see if they are likely to give comparable results for the kinetic parameters. Volunteers received an oral dose of ascorbic acid, half of which was labelled with (2)H, and half of which was labelled with (13)C. Blood samples were taken over the course of the next 48 h, and ascorbic acid mass spectra measured by gas chromatography/mass spectrometry (GC/MS). Principal component analysis was used to investigate the number of factors required to explain the total variations observed in the ratios of the molecular isotopomer cluster over the time course of the experiment. Theoretical cracking patterns were then used as test vectors in target transformation and as the basis for subsequent combination to determine tracer/tracee ratios. Two factors were found sufficient to account for the observed cracking pattern variations within experimental error. These were identified as (1) the spectrum of unlabelled (endogenous) ascorbic acid, and (2) a linear combination of the spectra of the two labelled species used. The absence of a third factor in the decomposition indicates that there is no difference in the behaviour of the (13)C- and (2)H-labelled tracers. Target testing allowed the tracer/tracee ratios to be determined using calculated cracking patterns, and produced equivalent results to conventional methods. Our experience in this work indicates that factor analysis has a useful place in many kinetic studies of this kind, either with one or many labelled species.